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[57] ABSTRACT 
Tubing through which ?uid flow is to be regulated is 
placed in a regulating clamp wherein it is clamped be 
tween a roller wheel and a surface which is substantially 
parallel to the travel of the wheel. The surface has a 
variable cross-sectional area channel extending within 
or therealong. Flow rate through the tubing is changed 
by longitudinal adjustment of the position of the roller 
wheel, the ratio between the portion of the tubing 
which is clamped shut to that which is exposed to the 
channel, and consequently not being clamped, thereby 
being varied. A plurality of raised elements are formed 
in the surface and act to locally pinch or grip the tubing 
at discrete intervals thereby both improving the grip 
and lessening the creep of the tubing. The raised ele 
ment which is most remote from the channel is substan 
tially higher than the raised element closer to the chan 
nel to provide a more constant flow rate especially with 
thicker and harder walled tubing. 

10 Claims, 3 Drawing Sheets 



U.S. Pateht May 14, 1991 ‘ Sheet 1 of 3 5,014,962 

PRIOR ART 

vm 

255-‘ 25. b_$8-—— 59 5525 



US. Patent I May 14, 1991 Sheet 2 of 3 5,014,962 



U.S. Pateht May 14, 1991 Sheet 3 of 3 5,014,962 

k 

i// ///»/ ///_\M/ / / //4 

3- \ 

JmN mm mm :8 

I 



5,014,962 
1 

CLAMP FOR REGULATING FLUID FLOW 
THROUGH PLASTIC TUBING 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 
This invention relates to clamping devices for use in 

regulating ?uid ?ow through plastic tubing and more 
particularly to such a device employing a roller wheel 
which is adjusted along a generally longitudinal axis 
relative to an opposing clamping surface, to adjust and 
set the ?uid flow rate through the tubing. 

2. DESCRIPTION OF THE PRIOR ART 
In my US. Pat. Nos. RE 31,584, 4,013,263, 4,047,694 

and 4,725,037, clamping devices are described for regu 
lating ?uid ?ow through plastic tubing which are'par 
ticularly useful in the administration of parenteral flu 
ids. The clamps of my aforementioned patents have the 
advantage in that creep or cold flow of the plastic mate 
rial of the tubing is greatly reduced to provide a more 
constant rate of flow of the parenteral solution dimin 
ishing the need for later adjustment once an initial set 
ting has been made. In my US. Pat. Nos. 4,013,263, 
4,047,694 and 4,725,037 clamps are described in which 
an improvement in the constancy of the ?ow rate is 
achieved by employing raised portions formed in the 
clamping surface which portions are separated from 
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age, respectively. Furthermore, the small raised ele 
ments on the housing clamping surface such as those 
described in US. Pat. No. 4,013,353 may be less effec 
tive with tubing having stiffer and/or thicker walls. 

Furthermore, for the case of stiffer and/or thicker 
walled tubing, introduction of the raised elements tends 
to have an effect upon the size of the lumen formed, 
generally tending to increase its size, (other things being 
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each other by discrete valley portions so as to pinch or ' 
grip the tubing in discrete locations or intervals, thereby 
substantially lessening creep of the plastic and minimiz 
ing flow rate changes once the clamp has been set for 
the desired flow rate. In the preferred embodiments of 
these patents, the raised portions are in the form of long 
ridges which are spaced from each other in an optimum 

_ manner for creep reduction. 

Generally, softer tubing acts in a more compliant 
manner when combined with a pinch clamp because 
such tubing will more readily conform to the new con 
figuration imposed by the clamp. Harder or stiffer tub 
ing has the attractive feature of being resistant to kink 
ing when coiled or bent as is the case when packaged. 

, Kinking may be defined as a permanent deformation 
assumed by a tube due to a radical and/or long term 
new configuration imposed to cause the tube to assume 
a new configuration with a radius of curvature below 
some critical value. Plastic tubing when used as a dis 
posable assembly for intravenous feeding is often pack 
aged in the shape of a compact oblong coil. The coil is 
approximately 8 inches long and 3 inches wide while 
the tube is some 70 inches long. If the coil radius is too 
small, the tube will tend to kink, thus compromising the 
tube’s ability to transfer ?uids when later put to use. 
Large radius coils are undesirable because the coils 
occupy too large a volume when being stored prior to 
use. Thus, stiffer tubing is considered as a means to 
make possible a compact tube coil package. Increased 
stiffness may be achieved by a thicker wall cross section 
or by increasing the hardness of the tubing material, or 
both. 
A thicker walled tubing usually helps to reduce the 

tendency for the tube to kink. 
When utilizing a generally parallel acting clamp, at 

any given tubing cross section, a portion of the tubing 
must be fully pinched shut as well as being tightly con 
?ned. Utilizing a thicker wall or stiffer tubing tends to 
make the problem of pinching and con?ning more diffi 
cult by requiring the pinch clamp to be stronger and 
larger in size so as to provide additional force and lever 
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In one series of controlled experiments, it was ob 
served that the effective flow cross section of the 
formed lumens was considerably greater when raised 
elements were introduced and all other factors were 
unchanged. This difference was even more dramatic 
when tubing which was both stiffer and having a 
thicker wall was used in the study. In that application, 
the market required that this type of stiff, thicker walled 
tubing be used and would not permit the introduction of 
a thinner walled softer tubing. 

In a second controlled study, it was observed that 
when the raised elements were located closer to the 
relief section of the clamping surface of the clamp hous 
ing, the effective lumen cross section was larger, than 
when the raised element nearest the relief section was 
more distant. 
Having the raised element more distant from the 

relief section of the clamping surface reduced the size of 
the lumen, but this did not offer the full bene?t of the 
raised elements (tug resistance and improved flow con 
trol). 

SUMMARY OF THE INVENTION 

The clamp of the present invention provides an im 
provement in operation particularly where thicker or 
harder walled tubing is employed with which the 
clamps of my prior patents having ridges formed in the 
clamping surface tend to provide a less constant flow 
rate than with thinner or softer tubing. 
The clamp of the present invention while providing 

the advantages of my prior clamps employing ridges 
such as that shown in FIG. 1, avoids the aforemen 
tioned shortcomings of such clamps especially when 
used with thicker and harder walled tubing, and also 
offers an improvement when used with thinner or softer I 
walled plastic tubing. 

Brie?y this improved end result is obtained by tailor 
ing the geometry of the ridges so that the ridges closer 
to the relief groove in or adjacent the clamping surface 
have a substantially lesser height than those further 
from the groove. The higher raised elements such as 
those employed in the prior art, provide the desired 
local gripping and pinch isolation to the plastic tubing 
while the lesser height elements added in the present 
improvement and located closer to the relief groove 
provide moderate local gripping while not greatly alter 
ing the tube con?guration. At least one lesser height 
element is placed near the relief groove while at least 
one higher element is placed in a generally more remote 
location from the groove. The remote higher raised 
element or elements has a height and spacing, the opti 
mum dimensions of which are related to the tube wall 
thickness. The shorter elements have a height and spac 
ing which is determined by the tube wall thickness 
and/or hardness of the tubing. 

It is therefore an object of the invention to improve 
the operation of a tubing clamp having gripping ridges 
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in the clamping surface expecially but not exclusively 
where used with harder or thicker wall tubing. 
Other objects of the invention will become apparent 

as the description proceeds in connection with accom 
- panying drawings of which: 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a cross sectional drawing illustrating the 
operation of a prior art clamp; 
FIG. 2 is a perspective view illustrating a preferred 

embodiment of the present invention; 
FIG. 3 is a cross sectional view taken along the plane 

indicated by FIG. 3-3 in FIG. 2; 
FIG. 4 is a perspective view with partial cut-away 

sections illustrating the preferred embodiment; 
FIG. 5 is a top cross sectional view of the preferred 

embodiment; and 
FIG. 6 is a schematic view illustrating the dimen 

sional relationships of the raised portions of the pre 
ferred embodiment. 

DESCRIPTION OF INVENTION 

Referring now to the FIGS. 2 through 6, a preferred 
embodiment of the invention is illustrated. The pre 
ferred embodiment of the clamp of the present inven 
tion differs from the preferred embodiment of that of 
my prior U.S. Pat. No. 4,013,263 only insofar as the 
clamping surface 18 is concerned. The clamp has a body 
portion or housing 11 having side walls 13 and 14 with 
oppositely positioned trunnion grooves 130 and 14a 
formed therein. Roller wheel 16 has a pair of trunnions 
(one of which 16a is shown in FIG. 2) extending there 
from which ride in grooves 130 and 140 respectively. 
The body of the clamp also has a bottom surface 18 
which serves as a clamping surface against which plas 
tic tubing 20 is clamped by wheel 16. Formed in the 
central part of surface 18 is a variable width and vari 
able depth channel 22. Clamping surface 18 is substan 
tially parallel to grooves 130 and 14a such that the 
separation distance between wheel 16 and surface 18 
remains substantially constant throughout the travel of 
the wheel on its trunnions. The flow rate of ?uid 
through tubing 20 is adjusted to the desired value by 
positioning wheel 16 along grooves 13a and 14a, 
whereby the tubing is compressed fully shut against 
surfaces which are adjacent to desired portions of the 
channel having varying depths and widths at a desired 
station of the wheel. The device thus far described is 
similar to the preferred embodiment of my aforemen 
tioned US. Pat. No. 4,013,263 and reference to that 
patent may be made for any additional descriptive de 
tails of the structure and operation of the device as thus 
far described. . 

The preferred embodiment of the present invention 
as illustrated in FIGS. 2 through 6 is involved with the 
special tailored geometry of raised portions or ridges 
25a and 25b formed in clamping surface 18 as compared 
with the raised portions 25 of the prior art, all of which 
in this case may have approximately the same height. 
Raised portions 250 and 25b are separated from each 
other by discrete valley portions 27. In the preferred 
embodiment of this invention, raised portions 25a and 
25b are made substantially parallel to the longitudinal 
axis of the clamp body to facilitate the manufacturing; 
however, they could also run in other directions and be 
a series of interrupted elements or ridges of equal or 
unequal length or width. While six of such ridge ele 
ments have been shown, the number of such elements 
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4 
can vary for different application requirements but at 
least two on each side of the channel 22 are required. 
The raised elements 25a which are most remote from 
channel 22 and separated from channel 22 over some of 
its length by at least one raised element are substantially 
taller or higher than raised elements 25b which are 
closer to such channel. The tops of raised elements or 
ridges 25a and 25b are preferably rounded which will 
provide a good grip on the tubing and effectively lessen 
creep without damaging the tubing as sharp edge ridges 
might. ‘ 

Remote raised elements 25a provide the desired local 
gripping for the plastic tubing while the shorter ele 
ments 251) which are closer to channel 22 provide mod 
erate local gripping while not as greatly altering the 
con?guration of the control lumen 30 which is formed 
by comparison with the clamp of the prior art shown in 
FIG. 1 which has raised elements 25 generally all of the 
same height. As best can be seen in FIG; 6, the remote 
raised elements 250 have a height “a” which is of the 
order of the compressed wall thickness “0” of tubing 20. 
Raised elements 2512 which are closer to groove have a 
height a’ which is in the range of 0.2-0.8 of that of 
elements 25a with a preferred height of approximately 
0.5 of the height “a” of the remote raised elements, The 
width “d” of all of the raised elements as well as the 
spacing “b” therebetween are in the range of §—3 times 
the height “a” of elements 25a. 
As can be seen in FIG. 5, where groove 22 is rela 

tively narrow, approaching the “shut-off“ zone, there 
are two pairs of lower ridges 25b and only one pair of 
higher ridges 25a while in the region where the groove 
22 is wider, there is only one pair of each of the lower 
ridges 25b and higher ridges 250. 

Because of practical molding problems, the preferred 
embodiment has raised elements 25a, 25b parallel to the 
travel of the wheel and not parallel to the edge 33 of the 
tapered relief groove 22. Thus, in that portion 32 of the 
clamping surface where the tapered relief groove ap 
proaches its maximum width there may be only a single 
raised element adjacent to the relief groove edge. In this 
particular region, the features of the present invention 
are not utilized. However, the clamp as is the case with 
other prior art clamps as well, is normally designed with 
marginal operating zones which are utilized very infre 
quently, such as when the tube is unintentionally out of 
the speci?ed size range or an unusually large or small 
?ow restriction is elsewhere in the fluid flow path. 
Normally, the active zone of the clamp is in the central 
portion (as is usually the case with many other prior art 
clamps). Well before the wheel reaches its “full shut 
off’ mechanical extreme there is a zone where no fluid 
flow takes place. This is because the relief groove in this 
zone is too small to create a lumen under normal condi 
tions. At the other extreme, well before the wheel 
reaches its “maximum flow” position, there is range of 
travel of the wheel where the actual flow is unchanged 
with change of wheel position. This is usually because 
one or more elements in the fluid path limit the flow 
rate when the wheel is near its “wide open position”. 
This element in the fluid path could be a drip orifice or 
a small bore catheter. In the extreme high ?ow range of 
the clamp, which in practice is rarely utilized to main 
tain a uniform ?ow rate, only the prior art designs can 
be utilized because in this region there is only one raised 
element adjacent the edge of the tapered relief groove. 
For the practice of the present invention, two or more 
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raised elements to at least one side of the relief groove 
are required. 

While the preferred embodiment of the invention 
shows the groove 22 in the center and the ridges 25a 
and 25b on opposite sides of the groove, the invention 
may also be implemented in a device where the groove 
is to one side such as shown in patent no. US. Pat. No. 
3918675. In such case, the ridges would all be on one 
side of the groove. 
While the invention has been described and illus 

trated in detail, it is to be clearly understood that this 
intended by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the invention being limited only by the terms of the 
following claims. 

I claim: 
1. In a clamp for regulating fluid flow through plastic 

tubing having a body portion with a longitudinal clamp 
ing surface, a variable cross-section longitudinal chan 
nel being formed in or along said surface, a roller wheel 
mounted in said body for longitudinal motion substan 
tially parallel to said surface and a plurality of distrib 
uted raised elements separated from each other by dis 
crete valley portions formed in said clamping surface 
for locally gripping the tubing wall at given locations 
thereby restraining the tubing so as to reduce creep 
thereof, the tubing being clamped between the roller 
wheel and said surface, the improvement comprising: 

at least two of said raised elements being on one side 
of the channel, at least one of said raised elements 
most remote from said channel having a height 
substantially greater than the raised element closer 
to said channel, thereby to provide a more constant 
and controlled flow rate especially with thicker 
and harder walled tubing. 

2. The clamp of claim 1 wherein said one of said 
raised elements most remote from said channel has a 
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6 
height of the order of the compressed wall thickness of 
said tubing and said raised element closer to said chan 
nel has a height which 0.2-0.8 of that of said one of said 
elements. 

3. The clamp of claim 1 wherein said raised elements 
comprise ridges which run substantially parallel to the 
longitudinal axis of the body portion of the clamp, there 
being at least one of said most remote raised elements 
and at least one of said closer elements on said one side 
of said channel. 

4. The clamp of claim 3 wherein the width and spac 
ing between the raised elements is §-3 times the height 
of said most remote raised element. 

5. The clamp of claim 1 wherein the height of the 
raised element closer to said channel is approximately 
0.5 of the raised element most remote from said channel. 

6. The clamp of claim 1 wherein there are at least 
three raised elements on each side of said channel, the 
raised element most remote from said channel having a 
length greater than that of the other raised elements. 

7. The clamp of claim 6 wherein the other raised 
elements include one raised element adjacent at least a 
portion of said channel and another raised element lo 
cated between said one raised element most remote 
from said channel and the raised element adjacent said 
channel. 

8. The clamp of claim 1 wherein the raised element 
most remote from said channel has a length greater than 
the other of the raised elements. 

9. The clamp of claim 1 wherein the raised element 
closest to said channel has a length which is less than 
that of the raised element most remote from said chan 
nel. 

10. The clamp of claim 2 wherein there is more than 
one raised element on each side of said channel. 
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